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FY21 Milestones:
• Analyze new polymer chemistry and mechanical 

properties (Q1, completed)
• Analyze the stability of polymer coating in electrolyte and 

i ts  protection of l ithium metal surface (Q2, completed)

• Characterize the impact of the polymeric coating on 
l i thium deposition morphology (Q3, completed)

• Complete evaluation of Li  metal electrodes with the 
polymeric coating (Q4, completed)

Approach: We des ign flowable polymer coatings for uniform 
deposition/stripping of l ithium metal and improved cycl ing 

s tability of Li-metal electrodes. 

Funding:  FY21: $450,00, FY20: $450,00, FY19: $450,00

Advanced Polymer Materials for Batteries

Objective: Explore the rational polymer materials design 

to effectively suppress the dendrite growth, control 
volume change and manage s ide reactions related to 
l i thium metal charge/discharge processes. This wi ll lead 

to development of next generation high-energy, low-
cost batteries for electric vehicles 

Impact:
• Improve cycl ing stability, Coulombic efficiency and 

current dens ity of l ithium metal anode
• Enable high-energy l ithium-metal batteries for 

electric vehicles and reduce cost of batteries

Accomplishments:
• Des ign and synthesize a series of self-healing

polymers (SHPs) with adaptive mechanical property

• Show the Li metal deposition morphology with self-

healing polymer as protection layer
• Establish systematic understanding for polymer

coating design and demonstrate improved cycl ing l ife
for Li meta l under SHP protection

• Developed new polymer coating concept with cation-
tethered flowable polymer interface and demonstrate
enhanced performance

Key concept: A cation-tethered flowable polymeric 
interface for enabling stable deposition of metallic Li

PI/Co-PI: Zhenan Bao (Stanford, SLAC)/Yi Cui 
(Stanford, SLAC)

Project ID: bat555
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